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KNOWLEDGE OF 'I'llE kXTEHNAL WOKED. 

1. OuH ideas of the external world arise, primarily, 
from an aetion upon the ultimate^nervous^fibres of 
the organs of sensation, by the specific stimulus com¬ 
petent to excite each organ of sensation rcsi^ectively. 

2. , hiacli primitive nervous filiril is called a unit ; 
the ix^petition of units, Number. 

Tl*at which is competent to act iq^on tliese 
nervous fibrils is'called Matter. 

4. Wlienever matter undergoes any change which 
renders it appreciable to our senses, i^ is said to 
evince Foree. 

5. The definite combination of nervous fibres ex¬ 
cited to action, determines the character of the idea prc-' 
sented to tlie mind, sucii as form, ])osition, magnitude. 

G. Each combination may be expressed by a Avord 

# 

or cypher, and forms a definite image. The use of 
Avords is called Nmyiutge. 

7. ■'^Fhe fAim total of all the possible combinations 
of the ultimate nervous fibrils, excited to action,, 
comprises all the possible images Avhich can be repre¬ 
sented to the mind. 

8. Inasmuch as the possible combination of all the 
nervous fibrils is immensely numerous^ so are the 
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images which may be reflected in the mind immensely 
numerous. 

SENSES. 

9. An idea is represented to the mind, when any 
one or more of thd filaments of cither specific organ 
of sensation is excited mthout, reference to the definite 
image thereby produced. 

1(^ This solitary id ea, derived from the filaments of 
the eye, fs termed* Vision; of the ear, 1 Tearing ; of the 
nose, Smelling; of the palate. Tasting; of-the'skin. 
Feeling; and, probably, from the nerves cothmunifcating 
the changes occurring in our own body, Personnltty. 

COMBINATION OF SENSES. 

11. The perfect knowledge of any object is obtained 
by impressions received by the sum of ,the organs of 
sensation. 

Ifi. But as matter may exist without exciting all 
the organs of sensation at one time, we determine the 
combination of senses which has concurred to give us 
the knowledge of any external object. 

INFINITY. 

13. An idea is represented from the excitement of 
one or all the nervous fibrils of any organ clf sensation 
Indiscriminately. This idea is infinite, inasmuch as it 
is indivisible, incapable of addition and represents 
totality**, 

* Infinity is sometimes confounded with it.s hyperbolical use in 
(he sense of cndlesj number. 
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TIME. 

14. Our knowledge of the external world at any 
given period, is the sum .total of the images from all 
our senses. 

15. These images represented* to the mind are 
perpetually changing. 

16. When images changd, one remains; the o^her 
changes perhaps several times before the first changes. 
The relation of these changes to efich othe^ is termed 
the time of their occurrence; tfiat which changes the 
least*frequ(?ntly is said to be of the longest duratidn. 

CAUSE. 

17. In the change of images, when one specific 
ijnage never ajipears without a 'similar antecedent, 
and the matter in the external world which gave rise 
to the first iin^ige ^set in^ motion tho» second — the 
antecedent image is said to cause the second image. 

18. The mind finds great difficulty in distinguish¬ 
ing between concomitance and cause, because the 
matter Avhich produces an antecedent image may not 
set in motion the matter which produced the sepond 
image. 

PLEASURE AND PAIN. 

19. Wlicn images of the external world are pro¬ 
duced Avith a certain intensity—the idea of Pleasure 
is excited — Avhen Avith a greater intensity, the idea of 
Pain* 

* Every action of oiir lives is cither pleasurable or painful; and 
thus we perceive liow vastly the fortner state pneppnderates over the 
latter 
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20. The transition from Pleasure to I’ain being- 
sudden, not gradual, it follows, that the nature of the 
action on the bi;aiii and, consequently, of the ideas, is 
different. 

MEitORY. 

21. An image once formed in the brain produces 
an indelible impression, tand may at any future time 
recuir This property is called Memory. 

<■ ‘consciousness. 

22. When an image is produced by an action upon 
the ‘external senses,_ the actions on the organs ol‘ 
sense concur*Avith the actions in the brain; and the 
image is then a Reality. 

23. When an im{ige occurs to the inind without a 
corresponding simultaneous action of the body, it is 
called a Thought. 

24. The power to distinguish between a thought 
and a reabty, is called Corisciousness. 

INSTINCTIVE IDEAS. 

25. Several ideas must necessarily co-exist, giving 
rise to compound ideas always existing in the brain: 
thus personality and infinity give us the idea of the 
Soul; pleasure and infinity, of Good; pain and infinity, 
of Evil; cause and infinity,of God; time and infinity, 
of Eternity; infinity, pleasure and time, of Heaven; 
infinity, pain and time, of Hell.* 

As tlfbac instinctive ideas arc simply thoughts, and cannot bo 
proved by our external senses, tlie mind may be led at times to deny 
tlic reality of their existence. Revelation, however, declares their 
truth, and thus ciSnpensates for the natural weakness of man. 
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2(i. These instinctive ideas are not produced by the 
immediate action of external influences, but have their 
origin in the construction of the Jjr,ain, or organ of 
thought. 

27. Instinctive ideas belong toVhe higher class of 
mental images; and there is no feason to suppose that 
a more simple idea is implanted in the human species. 
In the loAver animals, however,* it is ap^iarentf that 
either other images exist, which guide the cueatures to 
perforin their operations —as tin?bird to build the nest— 
the bpe,‘thtx honey-comb: or that the nervous system 
is so constructed, that the creature is led to perfonn 
specihe, acts under some definite excitement. 

REFLECTION. 

28. When images already implanted in tlie brain, 
which possess mhny^ points in commor*, ctnitinually 
re-appear, tlie party is said to be reflecting. , 

29. During reflection, the influences of the external 
world to produce new images are entirely, or to a great 
part, neglected. 

30^ l>y i-ehection, ideas may be combined so as to 
forin general laws. 

31. lly reflection, general laws may be applied to 
s[>ecific instances, or images may be analysed into 
their component parts. 

JUDGMENT. 

32. When an idea is represented to the mind, it 
either accords or discords witli other i(Das previously 
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received, or Avith general laws resulting tlicrcfroni, or 
with the moral law. The determination between this 
concordance or/l^scordance js called Judgment. 

IMAGINATION. 

33. Man has the power of uniting tAVo or more an¬ 
tecedent images, or the ^arts of tAvo or more antece¬ 
dent Tmagefe. By this poAver, a totally ncAV image is 
formed, and hcnce‘it is called Imagination. 

34. Observation is tlie basis of fancy; aiid the novel¬ 
ist is fruitful only in proportion as he stoles hisonind 
Avith naturabimages. 


AonoN. 

•% < 

35. Man, acts by electricity, Avhich is set in motion 
through the muscular structures, Avherel)y contraction 
ensues, and parts of the body are moved 

36. Action may be produced by the immediate in¬ 
fluence of the external agents upon the body, Avhich give 
rise to a neAV image in the brain; and action may also 
be produced by the recurrence of a former image. 

SPECIFIC ACTION. 

37. The mind is one and indivisible; and thus, the 
particular muscular movement Avhich the electrical 
force determines, is not only regulated by an immediate 
image, but by every other image Avhich has at any 
former time bjecn implanted in the brain. 
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38. Pleasure ^md paii^ regulate all actions ; hence 
the particular movement which is determined, arises 
froy:! the pleasurable or painful chataeter of all former 
images; as animals, as well as human beings, seek 
those actions which are litely to* be pleasurable, and 
eschew those which arg likely to be painful. 

39. But the action determined in any particular 
instance may be painful for tlie sake of obtaining 
greater pleasure at future periods; and Ifle idea of 
obtaining inhnitc pleasure may allow of the most in¬ 
tense immediate pain. 

HOPE AND FEAR. 

40. The idea'of future pleasute is called Hope — 
of future pain. Fear. The government .of mankind 
is conducted by‘exciting flope and Fea*’. 

J)ESIRE. 

41. When a tendency to act exists, it is called 
Desire; and always exists, more or less, when a being 
is iif good health, and in a state free from fatigue. 

VIRTUE AND VICE. 

42. All actions in the higher generalisations, would 
give the idea either of infinite pleasure or of infinite 
pain. Actions which concur with those which lead to 
infinite pleasure, are called Virtuous; and tliose which 
l(‘ad to infinite' pain, are called Vicious^ 
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MORAL I^W. 

43. The moral Uiav, beiu^ iuhuite, is competent to 
,control all actidni5. It is therefore important that it 

slionld be frequently and strongly impressed upon the 
human mind. ' 

volition! 

44. ^ The 'resultant^ of the force of an immediate 
stimulus Olid of all former ideas implanted in the 
brain, is termed Volition. 

fIiee agency. 

45. A man is boi’n a free agent; but after Images 
are once implanted, he is compelled to act from the ideas 
existing in his brain, lienee, could we but tell the 
I'xact ideas whi^ any human being pojjsessed, it would 
be practicable to foretell Ids line of action under any 
delinfed cii'cumstance. 


CltRTATN SPECIFIC IDEAS. 

LIFK, 

4G. The term idfe is assigned to the idea ^duch the 
mind forms of the capacity of an organised being to 
perform its functions. 


DEATH. 

47. The teryi Death is assigned to the idea which 
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the mind receives of an organised being, incompetent 
to perform the vital actions. 

MIND. 

48. The term Mind is a^signect»to tlie general idea 
of any action of the brain, which is a part of the 
organisation of man. Anndea is the term assigned 
to any specific action in the brain. 

OKGANI.SATIDN. 

44- Organisation is the term assigned to the* con¬ 
struction of a being to adapt it to perform certain 
functiems. 


FUTUinO STATE. 

50. The Fftinc^ has constantly represented to it the 
idea of a pcrsonality»which*will exist in^nitfily. 

51. Whilst, however, the idea exists, we hai^e no 
power to learn the properties of infinity ; and hence 
we cannot define the nature of the state in which we 
sliall liv(' hereafter. 


DISEASED STATES OF MIND. 

INSANE IDEAS. 

52. Whenever an idea appears in the br/im, which 
is neither instinctive nor is due to external causes, nor 
is deduced by the ordinary operation, of the brain, it 
is‘^said to be an Ich’ij. 
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53. When this idea is continuously the same, the 
party is said tt) have a Mimomania. 

54. When varidus images appear and vanish indis¬ 
criminately, tile stJiti* is called Incoherence; and Avhen 
this state is combined witli more or less unconscious¬ 
ness, it is termed Delirium. 

55 . The danger of instine ideas depends upon the 
distinctna^s 'with which the idea is impressed upon 
the brainy for it will di'termine the party to act in 
pi’oportion to the power with wliich it is impressed. 

56. To the violent actions arising fro.n strongly 
implanted dii^eased ideas, the tenn ^Mania is given; 
and the violence of tlie Mania is proportionate’ to the* 
power of the delusion, y'o th(' individual it is an 
exaltation of pleasure'. 

57. When, from the delusion, the patient is in 
continual' fear, he is said to be ),yeIavcholy ; and it is 
prob.^ly, to the individual, an exaltation of pain. 

58. When a fixed insane idea exists in the mind, 
the party cannot be said to be partially deluded ; for, 
inasmuch as the mind is one and indivisible, it will 
control all actions.* 

59. A strong moral impression may counteract an 
insane image, as a. party may be kept frpm doing 
wrong, by feeling assured that it will lead to present 
or future inconvenience to himself. 

* As a muter of jurispriulenco, it has been h(!l(l l)y the Lord 
Chancellors, in the House of Lords, that the mind cannot Ite said I 0 
to be partially delyded, inasmuch as it is one and indivisible. 
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DEFECTIVE STATE OF MIND. 

IDIDTCY. 

• * 

(!(). When the structure of the* brain is congeni¬ 
tally defective, so that it cannot perform all its normal 
actions, the party is said to bb an idiot. 

LOSS OF Ari'.MOHY. 

* . T 

()1. Sometimes the power of memory is intermit¬ 
tent, or is totally lost, as after the^frequent recurrence 
of epilejjtic fits. 

FITS 

()2. Any interval of unconsciousness, except sleeP) 
is calhal a Fi<f. 


FATUITY. 

(id. When, from loss of memory, or want of poAver 
in the brain, the functions of reflection or judgment 
arc not perfectly performed, the individual is said to 
\)e faiutnis. 


LOSS OF SENSATION. 

(11. Sometimes tlu; poAver of receiving impressions 
from the external Avorld is diminished or lost, ns in 
Idindness, deafness, etc. 

PARALYSIS. 

65. When parts of the body do not ntoye by volition, 
they are said to be paralysed. 
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SENILE IMRECILITY. . 


66. In old age, the brain loses its power to receive 
new images, to restore by-gone impressions, to coinieet 
different images, or to apply general laws to specific 
instances. That which ennobles the man has passed 
away; the outward forni remains, but the inward 
structure has lost it^ power to act. Childhood again 


ensues—not to acquire new ideas, but to forget those 
before implanted. All that is beautiful or desirable 


in tills world has passed away—the brainJias lost its 
poAver—the mind cUases—-the very existence of tlu; 
man is unknoAvn to himself, till death udves rise- to a. 
new life, anel discloses that neev anel glorious state in 
Avhich our organisiltion teaches us that man will be- 


immateriaband immortal. 


VARIETIES OF RACES. 

67. As individuals differ in their organisation, if 
folloAVS that they differ in their capacity to pe-rforn 
various acts, and Ave may presume tliat the mine 
being one of the functions of the body, is of va^yiiif 
poAver in different indivieluals. 

68. The observations Avhieh apply to different ineli 
viduals, apply Avith greater force to differemt races. 




Some years since, M. Roret, the (Jistinguished Frern'l) 
publisher, did me the honour of causing to l^e made a 
translation into the French langilage, of my “ filements 
of Elo<;tr*o-M*.‘tallurgy ” in which it met with as signal 
a suc^jss as the original edition in this ceumtry. 

As soon as M. llorct receijred m^ work on Electro- 

Bfology, he also caused it to be immediately translated, 

• • 

and kindly Wx’ote.to mc' to know Avhether I desired to 
make an}" additions to the English text. 

After a careful consideration, I determined to wri(*3., 
a short Epitome of the Principles of the Human Mind, 
deduced from Electro-Biology, to form an Appendix 
to that work. 

But, aftdr the remarkable kindness with which the 
Avork has been received in this country by my friends* 
and the public, I feel that it would be a Avant of 
courtesy, if not an act of ingratitude, to allow'farther 
remarks upon the same subject, hoAA^eveiMmimportant 
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they xuay .he, to appear in a foreign country before 
they were issue'cl in t]pc English language. 


I apprehend that the time is fast approaching, when 
no other system of'mental science will be acknowledged 
but that which is base^ upon physical laws and the ■ 
stri\cture of the brain; and if my researches shall be 
found hcKjafter todiave contributcfl to the dcvelo[)ment 
of true Philosophy, J sdiall ind(!ed feel more tlian'‘anij)ly 
rewarded for the hours of anxious b\it delightful 
labour spent in its development. ^ 


7, Finsdury Circus. 

Sq }!.. mh . 184!). 
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ELECTRO-BIOLOGY; 


OK, 


THE VOLTAIC MECHANISM OF MAN. 


The subject my present lecture is Electro-Biology, which 
literally means, neither more nor less than,the relation of 
electricity to the vital* functieftis. Now, systemiittic writers 
divide the vital functions into two ^reat classes—into* those 
of animal life, and into those of organic life. 

The functions of animal life will particularly occupy our 
attention this evening; and for their consideration, we shall 
have to study the apparatus by which the animal receives im¬ 
pressions from the external world, transmits them to the brain, 
registers them, combines them, and acts, not only upon the 
immediate impressions, but also upon those which it has re¬ 
ceived at former periods. 

For the manifestation of the functions of animal life, we 
require a central parenchyma or brain, a peripheral or body, 
the two being connected together by a peculiar tissue called 
“ nerve-fibre;” and at both situations a proper supply of bright 
arterial blood is requisite, for the production of the pheno¬ 
mena of life. If we look to purely physical contrivances, we 
find that similar conditions are fulfilled by a dohble voltaic 
circuit. 

Z-S 

s-z 
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If we abstract tlie proper exciting fluid from cither end, or 
substitute any other fluid, or dcstir:oy the structure at one end 
dr the other, or divide the connecting portions or wires, the 
effects proper to the apparatus will not be manifested, and the 
battery will be dVisA-oycd. Thd analogy between the me¬ 
chanism of a double vGltaic cirevrit and that of animal ll'te is 
quite complete; for if we pith /in animal, an operation which 
separates the brain frdm the body, or remove the blood from 
the brain, or from the pc'ripheral part, or destroy the structure 
of either the brain or the periphery, action is stopped, and 
animal life ceases. 

You will at once say,' doubtless, that man has no metallic 
wiresj no plates; and therefore, you may naturally ask, how lar 
does that ftfct destroys the analogy which I have given to you. 
It is not necessary, however, that the connecting portioif should 
consist of metal, and though all present are do^ibtl^ss accus¬ 
tomed to sec the electric, telegraphic wires along the course of 
the railways, yqt I have here upon the table an example of lluiil 
telegraphic conductors, which answer as efficiently for the con¬ 
ducting of the voltaic force, as wires or metals. Those ‘amongst 
you who reside at Ujjper Clapton, may remember some time 
since to have seen mysVerious wires placed at an elevated situa¬ 
tion round the Horse-shoe Point on the Kiver Lea. At the 
time these wires were in that situation, I was, experimenting 
upon the conducting power of liquids,^ and'they were found to 
possess tliat property m an extraordinary degree. If the nerves, 
h'owever, carry the voltaic force, they might perhaps be ex¬ 
pected to have within themselves some means of insulation, 
and from my own microscopical examination of nerve-fibre 
perfectly fresh, I believe that a layer of fat exists in the interioi 
of each primitive fibril, which would as cfliciently insulate it af 
the gutta percha of my tube docs these artificial nerves whicl 
arc placed on the table. 


Fio. 1. ♦ _ • 

In this double voltaic appa 
ratus before yoii, in whic^ 
the communicating portio 
consists of gutta-percha tul 
^ ing, filled with acid and wate: 

^ a powerful voltaic current 

passing, but one which will yield no indications of its present 
to ordinary voltaic tests. It is no easy matter, gentlemen. 

Double voltaic circuij, with gutta-percha tubes; Z, zinc; S, silver; C, C, copp 
t ' wires for electro-voltaic test. 
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prove the presence of a voltaic cuiTent in a fluid, and for a long 
period I did not know how.to proceed to render its existence 
certain. However, at last 1 observed if any metal capable of • 
being oxidized was interposed in the path of a voltaic circuit, 
that one portion becomes positive, the other, negative, and that , 
this*rcsult is no fanciful chlrijera, I no\y show you an electro-* 
metallurgic precipitating trough, in which a piece of copper is 
inserted between the positive ahd negative plates, and you will 
at once perceive that the portion naar the negative pole has 
become acted upon or positive, the part nearest the positive 
pole has become negative, and has metallic copper deposited 
upon it. From this experiment I sa\\4that a mo^e was afforded 
to mo of ascertaining the presence of a voltaic circuit in any 
fluid. To give you a practical illustratibn of the yalue of the 
electro-voltaic test, I have introducod two copper wires (fig- 1, 

C (J) into one of the gutta-percha tubes constituting my artifi¬ 
cial i^erves, ^nd you will perceive that the moment I ccftmect 
them with a galvanometer, deflection*onsues. Animal bodies 
consist solely of membranes and fluids, and therefore, in the 
order of*my investigations, I had to study batteries solely com¬ 
posed of similar materials. is form of voltaic circuit is 
extremely diflicult'*to investigate, thoitgh one is placed upon 
tire table for your inspection. 

After I had J,horoughly studied the electro-voltaic test, the 
time arrived to asccjrtain whether a voltaic curupnt was actually 
passing during nervous* action.* For although tht> analogies 
which I have detailed were, to my mind, complete, yet analogy 
would be useless without the corroboration of direct experiment. 
My first experiment was, to introduce two steel needles into a 
rabbit; the first into the massoter, or muscle which enables the 
creature to masticate; the second, into the subcutaneous cellular 
tissue. After two or three minutes, the creature, which was 
very tame, attempted to bite my finger; the power of volition 
was sent to the muscle; this acted upon my electro-voltaic test, 
and you may judge of my inexpressible delight, when the de¬ 
flection of the needle showed to my mind the mechanism of 
volition. These needles being between the skin and muscle, 
the course of the voltaic circuit is clearly demonstrated to exist 
between these two points, and therefore each required a most 
minute consideration. 

Sensations are received by various organs which ary destined 
to be acted upon by certain physical forces, as the e^e by light, 
the ear by sound, the nose by odours, the tongue by savours, 
or the skin by heat or force. » 

Jt is quite certain that if a voltaic circuit generated in the 
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eye, there must be such contrivances as photo-voltaic circuits, 
that is, voltaic circuits in which ^ght causes the evolution of 
electricity. In trying the experiment, I found that there were 
not only an extensive series of combinations in which the sun’s 
rays determine the generation of electricity, but that in one 
division light caused a positive voltaic circuit; in the seebnd, 
a negative voltaic circujit. The table of these circuits will illus¬ 
trate the manner in wkidli these circuits arc formed, by using 
solutions so arranged that one portion may be screened from 
the light, and the second may be acted upon powerfully by the 
sun’s rays. * 

NEGATIVE PHOTO-VOLTAIG CIRCUITS. 


Mixed soUttions 


of proto-sulphatc of iron and nitrate of silver, 
gallic acid ajid nitrate of silver. , 

oxalic acid and cldoridc of gold. 

fcrrocyanatc of potash and ainmonio-i)er-citratp of ii-on. 
fcrrocyanato of potash and ammonio-pcr-Rirtrate ofjron. 
ferrocyanftte of pottish and potassio-tartratc of iron. 


« 

POSITIVE PHOTO-VOLTAIC CfeCUITS. 


Mixed solutions of per-nitrate of iron and red ferrocyanate of potash. 

„ „ bromine water, phosphorus waternand per-nitrate of iron. 

These experiments I cannot show you this evening, because 
I cannot comtmand the sun’s rays to shine upoi^ one side of my 
apparatus; but/rom what I have stated, y^u will perceive that 
it is ^uite'within the range of ordinary physical effects to have 
voltafc circuits set in action by light. 

Having developed photo-voltaic circuits, the eye itself next 
demands our attention; and we find nerve and blood to be 
abtmdantly supplied to that organ. The electro-voltaic test is 
best applied by the insertion of one needle into the clioroid, 
the second into the muscles of the eyeball, and I found a slight 
deflection of the galvanometer when a strong light was thrown 
into the eye, proving that vision was a voltaic phenomenon. 

The essential part of the organ of hoaxing is encased in 
textures of such extreme hardness, that it will probably be for 
ever prevented from being the subject of direct ‘experiment. 
In the cochlea, I believe we may reasonably assume that the 
pitch of the note is determined; and in the semicircular canals 
which are placed in the three orthogonal planes of a cube, 
physiologists are pretty generally agreed that animals learn 
the directidn of sound. Blood and nerve—essentials to voltaic 
action—are here distributed, and no physical difficulty is pre¬ 
sented to the jA'obability of a voltaic circuit beinsr detcrmitir-rl 
by sounds. 
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The nasal organ is, like the ear and eye, liber¬ 
ally supplied with blood and nerve-fibres. The 
voltaic circuit is easily demonstrated by the elect^-* 
voltaic test; but the animal^has an extraordinary 
repugnance to the operation,’and you must ba* 
extremely careful not to be deceived by other se¬ 
cretions which arcKiompetfent to set up the voltaic 
action. I can very readjly show you that it is not 
at all difficult to form voltaic circuits, in which 
odours should cxcity the electric action. The tube 
which I hold in my hand contains two iron plates, wlych are 
separated by a membrane, and on each side pifeces of sponge, 
dipped in very dilute muriatic acid, are arranged. Now, if 
ammoivacal vapour, which producers the most powerful action 
on the natural nose, be brought under one side of the diaphragm, 
you perceive* that a very strong action of the needle is imme¬ 
diately produced. The experiment which I have selected is 
one which shows the result easily, rapidly, and in a very marked 
nianrier< but 1 should not think it a bold assertion to declare, 
that with a little trouble and patience I could exhibit voltaic 
efiects, although perhaps to a Ifiss marked extent, with every 
(Jther odoriferous body. 




<tr> 


Fid. 3. t , • 

When an animal tastes, the matter 
which contains the savour coT^es in im¬ 
mediate contact with the tongue, %and is 
there probably absorbed. I need hardly 
state, that the essentials for sensation, blood 
and nerve, are abundantly supplied to that organ. With 
respect to physical contrivances analogical with the tongue, 
it is very easy to show voltaic force excited by savours; and 
1 have here a V-shaped tube, containing a solution of pernitrate 
of iron, and two platinum poles, which exhibit by them¬ 
selves no signs of electric action. As soon, however, as I drop 
a little infusion of meat into one side of the tube, you will in¬ 
stantly perebive that the galvanometer shows signs of action. 
Tliere is no mystery about the meat, as sugar, or, in fact, any 
other savour, would have had a similar property in a greater 
or less degree. The direct examination of tire tongue in the 
living animal affords unsatisfactory results, inasmuch‘as secre¬ 
tions in the mouth are very apt to give wrong re«ults—a cir¬ 
cumstance which should be very carefully guarded against. 


• Apparatus showing the generation of a voltaic ciroiit b/ odours, 
■j^ Apparatus showing the generation of a voltaic circus savours. 
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FlO. 4. • 


The last organ of sensation to which I 
have to be^ your attention is the skin. 
Now, by the ordinary sensor nerves, we 
derive two^sets of impressions of some¬ 
what different characters—for instaiice, 
we are enabled to judge of impressions 
u^oii the*body by eitlier heat or force, or 
wljat may be teiracd caBnaisthenics. We 
are also enabled to judge of the changes taking place within our 
own body, which estimatioi> may^e more properly called 
somais^benics By somaisthenics we are enabled to estimate 
the slightest ^muscular motion, and, in fact, I cannot move 
my finger or my arm to even the slightest extent without 
having a perfectly distinct, idea of the amount of motion pro¬ 
duced. 

The skin is acted upon by variations of tem'persfture and 
force; hence we have to«inquire how fiir heat and force can be 
employed to seUin motion the voltaic force, j^n experimenting 
upon the variations of temperature, I found a large .series of 
thermo-voltaic circuits, which curiously enough, arc analogical 
to photo-voltaic circuits, ina^uch as heat^ at various times, 
determines both negative and positive circuits in the samb 
manner as light. I have here a negative thermo-voltaic circuit. 
The apparatus, g.s you perceive, consists of {4 V-fUbc, containing 
sulphate pf copper (fig. 4). lyto each side of the tube a cop¬ 
per wire is placed, and you perceive, that the moment I apply 
the heat of a spirit-lamp to one side, the galvanometer is very 
strongly deflected, the heated side becoming the negative 
pole. 

When force acts upon the skin, I presume the blood cor¬ 
puscle is prevented from coming in contact with the ter¬ 
mination of the nerve-fibre; and I will beg you to bear this 
supposition in mind, as in a later part of this lecture 1 shall 
demonstrate to you, that if this supposition be correct, a voltaic 
circuit must be generated. My observations upon heat and 
force simply indicate that a thermo- or dynamo-voitaic circuit 
is an ordinary voltaic or physical phenomenon; but that by no 
means proves that in the living body the mechanism of feeling is 
voltaic. however, is an experiment easily shown,•rfor we 

have but to introduce our electro-voltaic test into the cutaneous 
textures, when a powerful deflection of the galvanometer occurs 
whenever we pinch or otherwise irritate the skin. We thus find 
that the mechanism of all the sensations is voltaic, and according 



■' Thermo-voltaic vrAiit in which the voltaic force is produced by heat. 
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to the laws of the voltaic test, the needle nearest the negative pole 
becomes positive; that nearest the positive pole, negative. From 
dii’oct experiment, I should therefore infer, that the organs of 
sensation all constitute the positive pole of the peripheral bat¬ 
tery. These inferences, however, must alv;ays be taken with 
a proper allowance for the complex cjiaracter of the voltaic • 
circuits in the body, or rather, 1 would say, for the complex 
materials of which the circuit iS compo^d. 

Sensations are received by a certain definite number of sen¬ 
sor nerves, which constitute the only means we possess of 
obtaining a knowledge of the external world. The sensor 
nerves pass to the brain, and then*come in contact ^vith a 
highly vascular tissue, called the grey matter of the brain; and 
I invite your attention to the very exqftisite injections which 
I have made of that tissue, by means of the solution of carmine, 
and which will be exhibited under the microscope in the 
libra^ after ^he lecture. * 

Inasmuch as the sensor nerves conA; in contact with blood¬ 
vessels ; it follows _ from voltaic laws, that a* voltaic battery 
exists in the brain, which is opposed to that in the body, and 
by which the electro-biological ^circuit is completed. At this 

S oint we leave the^’egions of direct experiment, and we must 
educe the mechanism of the central battery according to 
voltaic laws on^the one hand, and the properties of the mind 
on the other. » 

I infer that the sensafions ar« simply repeated in'^thc brain, 
nerve for nerve, action for action, and this first battery ^ terjn 
the sensation or aisthcnic battery; the second polo of this bat¬ 
tery is probably connected with the corresponding fibre 
of the opposite side, by what anatomists call a commissure, 
and which I have illustrated on the table by a voltaic ar¬ 
rangement. 

Wp have represented to our minds, not only simple sensa- 
sations, but also combined impressions; thus, whilst I am 
looking at all theparts of this theatre, one impression—namely, 
that of a theatre, is brought before my mind. There is no 
difficulty in obtaining this result by voltaic means; and the 
mechanism by which I believe it to be accomplished I have 
termed the syndramic or combination battery. Thus, if we 
have three primitive nervous fibrils, A,B,C, they ipay be thus 
combined, A B, A C, B C, A B C. The diagram l^ehiiid me 
illustrates this mode of combination; and here, uptm the table, 
I have the voltaic arrangement itself, and you cannot fail to 
observe that these wires, even on this very limited scale, begin 
to look like the interlacing which we obseswe^in the brain. 
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If we divide any space into a certain number of squares, and 
give to each square a certain namp or figure, it will be appa¬ 
rent, that by simply giving the names of the squares filled up 
with.black, the word, or name, or symbol, would at once be 
accurately described.* I have divided this piece of card into 
certain squares, and if I read ypu a certain combinatioii of 
numbers, it would appear, at first, to give no definite idea, but 
if you examine carefullj, you Vill find that this combination 
of numbers brings out the word lire. This word, I find has 
been very unfortunately chosen, bul^ in reality I only selected 
the word in illustration of the*principle of combination, because 
it onl)» consisted of four letters, and because each letter was so 
formed that it very perfectly filled up square spaces. 

Ladies constantly ih practice take advantage of this prin¬ 
ciple in their patterns of worsted work; and it would bc'possible 
so to describe a picture, up to the very limit of our powers of 
sensation, that it might, from the description alonJ, be repeated 
in any country, and yet he a perfect fac-simile. 

I dwell thus long upon the syndramic, or combinatiop bat¬ 
tery, because, in all probability, it constitutes a very Itft-ge part 
of the brain. When we consider the large number of ultimate 
fibres in each organ of ^sensation, I do not^hink that we liave 
reason to suppose every possible combination ensues; and even 
with regard to ordinary sentient nerves, I th^nk that such a 
universal combivation would be embarrassing to the mind, and 
that the ^>r>rabination probably would Only extend to the nerves 
of cadi separate region of the body. It is quite certain tliat 
we always know the specific sense by which impressions are 
learnt—that is to say, that we know whether an idea has been 
derived from the eye, nose, mouth, or other organ of sensation. 
This resolves itself into one idea for a vast number of sensa¬ 
tions, and is a state which can very easily be imitated by vol¬ 
taic contrivances. I have upon the table a voltaic arrange¬ 
ment of this character, in which but one action is produced 
from one or all the combinations which exist, in the syndramic 
battery. In some cases, ideas do not arise alone from action 
on one sense, but on two or more senses at one time—a com¬ 
bination which I infer to occur in the syndramic noemic battery; 
and lastly, it is necessary to assume, that all these last combi¬ 
nations of qach specific sense are connected together into one 
total in thp pneuma-noemic battery, from the opposed pole of 
which the dynamic or motor nerves spring. 

The situation of this important battery is somewhere in the 
base of the braiit; and I believe that in applying the electro- 
voltaic test in thi^ situation, I have obtained dcfiection of tlje 
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ffalvanometer. Let me, however, speak with the utmost cau¬ 
tion upon this point; for altjiough I have tried the experiment 
over and over again, the animal is almost invariably destroyed, 
and in fact by the electro-biological maps* which arc suspended 
upon the wall, you will at once perceive* that an action here 
influences every nerve in the, body, and, thus may very readily 
destroy vitality. 

Now, what are the qualities bf this l^st battery, which has 
but one impression for all the sensaitions of the body? We 
And that it represents totality, and cannot be limited. It has 
therefore the properties of infinity, and gives to man his most 
exalted ideas. The ideas of soul, G<jd, eterijjty, immottality, 
arc obtainable from this battery, acting in conjunction with 
the lower batteries which I Ijave already described. 1 regret 
cxcccdkigly that the hour allotted* for this lecture has now 
been so far ^ent, that I am unable fully to consider the pro- 
pertips of the mind deducible from the theoretical structure 
which I have developed upon voltaic*laws; but under the cir¬ 
cumstances, I feel bound to pass on to mattefs which can be 
elucidated by direct experiment. 

When the voltaic force is carried by the sensor nerves to 
l^he brain, it ther(? causes some chan^ of matter, by which 
polarity is ever after determined. This phenomena is a phy¬ 
sical result of t^e most ordinary kind; for I have here a solu¬ 
tion of argento-cy*nidc of potassium, with tjj^o copper poles, 
and before the lecture* I passed a voltaic circuit-,^rom one 
pole to the second, by which 1 have elfectcd a change 9f mat¬ 
ter, and silver has been precipitated on one side. You will 
now sec that immediately 1 connect the two poles with the 
galvanometer, a strong deflection will ensue, and to use a me¬ 
taphorical phrase, the solution has remembered what I did to 
it. This experiment, which is but a sample of a class, must 
only be regarded as analogical, and is only valuable to show 
that voltaic electricity may produce effects which will ever 
after be apparent» 

In the aijrangemcnt of the nerves of the body, every sensor 
nerve is opposed to every motor nerve, and may excite it to 
action under certain circumstances. Now before I consider 
this subject in detail, I may state that the voltaic circuit, when 
it has the choice of two or more roads, invariably takes the 
easiest route, to the exclusion of all the rest. Herp is an ar¬ 
rangement, in wliich one of my platinized silver* batteries is 
connected with two precipitating troughs, having the same 


Copies of the niajis in Mr. Smee’s “ Elements #f Jilcctro-Biology. 
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distance to travel in both cases, but one is charged with sul- 

sulphate of zinc; and yet with 
this trifling difference the entire current has passed through the 
sulphate of copper, to the exclusion of the sulpliate of zinc 
becau^ copper wa.s more easily reducible than zinc, and tliorc- 
loie ottered a somcwhg.t easier passage to the voltaic force « 

the arrangement, I find that the experi¬ 
ment has been tried u^idcr thelnost trying circumstances ag i 
observe that the positi^ pole, in th^ sflphate ofTopp^r is 
almost entirely dissolved. Notwiljistanding, however this 
the law which I have developed and described in my El’ectro- 
shmifinf/l, stil^ liolds good, though I must confess that I 
should not have risked the demonstration of this extreme appli¬ 
cation of the law, whfch fortunately, by accident, has broFFht 
the matter more strikingly, under your notice . 

that the voltaic 'circuit would be 
completed, through the nearest motor nerve, when any sensa- 

^.bstaeles were presented to its passage 
in that direction, or any circumstances favoiirable to its passage 
through any other motor nerve were afforded in soilm more 

fuJ F J^Iectro-Biological circuit, when even thF 

furthest inotor nerve ipight be excited to dbtion. 

tLo of every animal is determined, then, not only by 

the impression received at the moment, but foy every odie^ 

mTn Jt ”n,s life” f-" ‘5^0 fi-- 

c rhe motor nerves, by which the circuit is completed in the 

body, are distributed, in man, to the muscles; il other ciea^ 

tures to the electric organs; in others, to light-generatino- 

fatted rr"" technically 

catted, is composed of an enormous number of minute colls 

supplied with &lood vessels. The nervous force, whfoh I We 
already shown to be voltaic, acts at right angles to the/direc- 
tion of the cells, and there produces some change of matter 
which instantly causes a powerful voltaic cui^-ent.^ 

Fig. 5. * 

- I have here a glass vessel, con- 
E taming a solution of ferrocyanate of 
potash, into the interior of which is 
placed a porous cell, containing a 
a similar solution; a platinum pole is 
inserted into both vessels, for the 
purpose of connexion with the gal- 
vanometer. Now, if I pass a voltaic 
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current from the outside to the inside, (Z S), no change of 
matter takes place in one paA, the prussiate of potash remains 
the same; in the other it is converted into the red prussiate. 
From this change one side becomes strongly positive to the 
other, and you perceive thali so powerful a> current has been 
gencA'ated, that the needle completely swings round the instant 
connexion is made with the galvanometjpr. I have only shown 
this experiment upon one cell; hut it must be manifest to you, 
that as every cell adds a certain amuunt of force, it simply 
reijuires a number to mak» a battery as powerful as that of an 
electric eel. The artificial electrical eel I have myself con¬ 
structed, in a vast variety of ways, which I have-not no^ time 
to consider. 

The muscular substance is ultimately divisible into primitive 
fibrils, 'v^hich consist of a sheath, called the sarcolemma, con¬ 
taining, in th^ interior, a peculiar matter, which, during the 
act of,contraction, becomes wider and shorter; and this' con¬ 
traction is caused by a change of rJatter, produced by the 
voltaic force, carried through the motor nerved. 

I havfc here a strong piece of gut to imitate the sarcolemma, 
and into the interior of this 1 h^vc placed fluid and pieces of 
pjatinised silver. T?pon the outer side/rf this gut is placed a 
strong piece of amalgamated zinc, so that the moment con¬ 
nexion is madej between the zinc and silver, gas is evolved, 
which renders the bladder wider and shorter^and thus moves 
this bar of wood over a fepace of three or four feet (se\;^. 6). 

Fig. 6. * 

The conditions of the natural 

-^ muscle and artificial muscle 

are perfectly analogical. Both possess a 
power only limited by the strength of the 
materials. In both cases, the power acts 
over the short end of the lever, and there- 
•fore at a mechanical disadvantage. In both 
cases it is a great power moving over a 
small space. I, however, can move my 
natural muscles much quicker than I can my artificial muscle; 
but you must please to remember that my organs are not com¬ 
petent to construct a machine having such fine tubes as we 
find In the ultimate muscular fibrils; and for want^of this deli¬ 
cacy of construction we sacrifice the speed and rapidityof ac¬ 
tion observable in the perfection of Nature’s operations. 

* Artificial muscular substance* 
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Anxious to lay before you tlie leading experiments and 
deductions of this truly delightftil subject, I have delivered 
this lecture with the utmost possible rapidity, and yet I see 
around me multitudes of experiments which I fear that I shall 
have no time to explain, as the -hour has already passed. By 
your applause, I understand that you wish me to proceed* but 
as some of my audience live at considerable distances, I will 
only detain you by calling yoifr attention very briefly to a few 
other points. In the fest place, we find that man consists of 
a double voltaic circuit, and therefore we ought to consider 
the nature of the changes taking place in that voltaic circuit. 
Now,Uhere are strong reasons to suppose that hydrogen and 
carbon act as the positive pole, and become changed in that 
capacity into water and carbonic acid. It would only require 
one thirty-second the quantity of these materials to' produce 
any result that it would of zinc; and I can assure you, that many 
a time have I sought diligently and carefully for a yoltaic 
circuit which should be '‘efficiently excited by carbon or coke 
as a positive el&ment; and I can promise to the fortunate dis¬ 
coverer of such a combination the delight of being able to 
supersede the steam-engine, ,and the pleasure of successfully 
generating the voltaic light. Then, aiiA not till then, will 
voltaic batteries be employed to the exclusion of every other 
means of generating force. Although up to ^lie present time 
I have not beei> able to use coke or carboif for a positive pole, 
I have sv-cceeded in making a variety of circuits, in which 
^bstdhees composed of carbon and hydrogen form powerful 
voltaic circuits; for instance, sugar and nitric acid, oxalic acid 
and chloride of gold, ferrocyanate of potash and nitric acid, 
constitute examples of this class of batteries. 

The voltaic circuit in animals is exactly balanced, and does 
not act without some impression to set in motion the electric 
current. The arterial or oxygenised corpuscles are admirably 
adapted for this purpose, and I have here an experiment which 
will illustrate their functions in a very beautTul manner. The 
glass vessel which I hold in my hand contains a, solution of 
common salt, and two iron poles are inserted into it. Now in 
this state everything is balanced, and no voltaic force is ex¬ 
hibited. If I take an artificial corpuscle made of animal mem¬ 
brane, containing a little per-nitrate of iron, and bring it in 
contact ^ith one of the iron poles, a very powerful deflection 
of. the galv&nometcr ensues, indicating the presence of a cur¬ 
rent. W^en, however, one corpusde is placed against each 
plate of iron, ‘the effect is again balanced, and no voltaic 
circuit arises. JTllese experiments well indicate the functipns 
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of the blood corpuscle in the living body, for when one is in. 
contact with each ,cnd of thSj nerve fibre, no current can take 
place, but the moment one is removed, or acted upon by heat, 
light, or other forces, a strong voltaic battery is formed. 


Fig. 7* 

I would gladly Jiave occupied your at- 
tention,with a few remarks upon the rela¬ 
tions of electricity to organic or cell-life. 
By a modificatiojj of the aggregation of 
cells, a plant produces leaves, Stalks, flowers, 
or roots, which every gardener knows is? to a certain extent, 
as much* under human control as digging, raking, or hoeing. 
During the prevalence of the potato malady, I subjected the 
plant to cVer^ form of electricity, and in every possible«man- 
ner, over long periods, without obtaining any result. 

There is, however, one remarkable circumstance to be 
noticed with regard to the relation of electricity to cell-life, 
for I have found that electric currents stop the circulation of 
the blood, as suddenly as a stop floes a watch when put down; 
and this entire stoppage of the circulation extends not only to 
the blood corpuscle, but also to the lymph corpuscle which 
creeps so slowly alcaig the side of the vessel. ^ 

It we take a review of the functions of animal life, we find 
that all sensations, the registration of impressions, thought, 
action, and other phenomena of animal life, arc voltaic effects, 
and solely obedient to physical laws: and to the idea of the 
performance of these functions we assign the idea of vitality. 
Life, therefore, is one word used to signify a number of 
changes. It is no independent reality apart from the matter 
whicl^ exhibits these phenomena. Neither is it an imponder¬ 
able attached to matter; nor is it an all-pervading ether, or 
anima mundi, as gome philosophers would have us suppose. 
Life, mind, memory, reason, thought, come from organization, 
are purely physical phenomena, and cease at death. 

Man, however, is immortal. Man, at all times, and in all 
regions, has believed in his immortality. Now that which is 
mortal can have no relation with that which gives to man his 
immortality. That which is infinite must not be limited; 
time must not be confounded with eternity, mattes t^ith space, 
the body with the soul, nor material actions with God. 

Artificial blood corpuscle. ^ 
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Electro-biology, then,leads us no less to infer, than religion 
commands us to believe, “ that tlie dead shall bo raised incor¬ 
ruptible, and we shall be changed.” 
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OPINIONS OF THE PRESS. 

Those of the public who are afflicted with Imperfect vision, would And many valuable hints in 
this work, and would, we think, realise a saving both in person and pocket by avoiding the em¬ 
piricism whicli the trade of an optician is open to, by taking as a guide Mr. Smee’s rSes fat the 
selectk#! of gla-sses to suit their vision .”—BrxdgeKcder Times. 

All the disturbances and disea^js which eye-sight is heir to, together with directions for the 
cure or relief of short sight, obscure, confused, double, or oblique vision, are given In thislltUe 
book, wlii» h,from the grejt number of its facts, figures, and diagrams, must be extremely useful 
to professional or soicntiflc readers. All, indeed, who arc auxions to preserve their eyc-slght, or 
aio Ruffcrlng IVojn defective vision, may derive much necessary Information ft’om these lectures, 
which Mr. Sineo has rendered as unteciuiical as tlic nature of the subject would admit. Occa¬ 
sionally, lie enlivens his subject by anecdotes bearing on the subject. The autlior has Invented 
some Insti iiinents to assist tlio wearers of spectacles in the choice of the exact kind proper to be 
worn In ca<“h Individual case .”—Coventry Ilvruld. 

“ Tills publication Is the substance of lectures delivered at the Central Ophthalmic Hospital, 
and without doubt contains a moss of information, found by acute professional observation and 
practice, useful not only to the Ophthalmic practitioner, but also to non-medical persons. The 
great value of tinlnjurcil and vigorous powers of vision, can only lie properly estimated by those 
who arc plagued or afflicted with weak sight; but If such persons who have no caitso of complaint 
in this great matter, choose to study Mr. Smee’s book, and attend to its suggestions, they may 
certainly avoid many calami'les affecting the visual organa, which Ignorance or carelessness 
may otherwise oci’talnly Induce. Here also those who habitually wear spectacles, or use eye¬ 
glasses, wIlLfind much .ulvice, curious as It Is tweful, which will add to their own convenience, 
and avoid dangerous ciTors, Indeed, vision in health and disease, with all details connected 
^th those artificial aids to sight whicli philosophy has furnished-us, arc In this little book well 
Ssplained by a man of some genius*and much study. Wc cordially #commcn4 Mr. Smee as a 
safe adviser in a question of gr#at importance — the prcseiwatUm of the human eye.” —/*oofs 
and Dorchester Oazede. 













VISION IN IIKALTH AND DISEASE. 

“Ill till''pamphlet arecojitamed certain lectures dellvcrcil by Mi. Smec, at the Ceiiti iil Loiahm 
0|thtIuilmlc Hospital. Thc> arc pi actual as wc-ll as scicntitic. The public will be nlo^t intcrcsh^cl 
ill the pi ac deal part,—that is, in the Joetuies which tieatof spcchicles and otliei a<ijuiuts to 
vision, and lights, and tlielr Iiifliiciice on vision. If.vcry one who uses glas.ses, will pioHt l*^tho 
infunuatioii and advic*o contained in thoo lectures. Above all, one good may be obtained thiough 
thorn — the being giiuled by unerring scicntirtc rules in the clioice of the assistuice wluoli 
defective sight may derive from the use of spectacles.”— yVa^ikly Ttmes. 

“A very clever little work, containing a gre.it amount of practical and tlioorctical knowlcilgc 
of the laws of vision; tlie a^iabenical illustrations the wond' i fnl mec hanlsiii ot the human eye, 
ai*e also very valuable, and may be understood by the plainest ca])acity.”~ Hecuhng Mercuf'tj. 

'• The pamphlet before ns contf his the substance of lectures drill cred at the Central Oplith.il • 
inic Hospital, by Alfred Since, F.U S , a gentleman ot some eminence in IwOiubm, from his prac- 
tic.il expe? ience on vision, and o])tie.il ctuituvanccs nd.iptcil to remedy its clclei't". I’he woik, 
which IS illustrated by numoroiis optical diagfimis and wood-cuts, shewing the anatomy of the 
eye, is dlvc’*tcd of scientific teoiniKalitlcs, and, thcrefoi’c, will be within the compichcnsloa of 
the most geneial reader.”— Stockfkoi^ A<lvet'ttscr. 

•* Mr. Since, Siirgoim to the Bank of Englaiui, to the Central London Oplith ihnic Hospital, 
and to the Itoyal (loneral Dispc'nsaiy, London, h is ah d5idy spread hi.s fame tliioiuhmit the noi Id 
by ills scientiftc inquiries, aiul now adds to Itis celebrity by tlie publication of tins woi k, the sub 
staiic^e pi lectures deh^cied at the Ophthalmic Hospital. It shows visicni iii licalrh aiul dise.ise, 
treats ujkhi the value ot glasses tor restoration, and points out the iiilschicU cau'C'd by their 
abuse The book i'fnot expensive, and ought to be peuised by all who fed then sight to be 
affected Tlie faculty, also, might loam something from its tuition.”— Noltttujham durirdutn. 

“ This pampldet, which is ilfiistiated by immevous eugr.tvings, contains the siibst.ineo of a 
course of lectures deliveied ot tlic Central London OphtUulinic IJo.spital, and tieats of the value 
of glasses for the restoiation ot vision, at.d the misclilet caused by tJieir abiuso. It will be read 
with inteicst by those wIio are siiffeiing fiom detective sight; and should not be neglected by 
tlioae wlio are at present blessed with perfec t vision.”— Banbury Ouartluin. ^ 

“ Mrt Snice’8 book c*\ iin es a thorougli knowledge of the sc ieiicc on wliii h ho treats, and Is no 
less creditable to hinisclt th.m it inuy prove seiviccable to the public.”— Taunton Com tti . 

The substance’of a senes ot lectin es delivc“rc*l at the Central Ivondon OphtliahiiK ITosjulal, 
The subject Is tieateil c i^ntiflcally, but being divested of technicaiitles, is made Intelligible to 
the ordinary leadei.”— JJeibyAdvcitisrr. * 

“ Illustrated with wood-cuts 'i his publicAtion treats lucidly on the clisc.vscd st.itos of visi4iii- 
lights, and their intiueiiceon the Mglit, with .i disseitution on the use of siiectacles, etc. It may 
bo consulted with adcuntage .”—Lynn AJiei (irtt. ^ 

“This work tre.its of vision, ainl the value of gl.isscs for its restoration, and the rniscJjlef 
caused by their abuse It is well luid \)opuIarly wntten, and illustrated by plate’s mdwu od-ciits, 
rendering the organ.s of sight intelligible to the most ilhteiatc. This woik ought to be pei iis(.mI 
by all who value then sight, and especially by those wJiosc vision is inipaacd ”— 
Exanwwr h 

“A pr.ictlcal and uscr^il pamphlet, 'nie doctiincs of optics a‘.c succinctly and clearly Jaid 
down, and are jirotusely illustrated by duigr.nn^”-- Iins. 

“ A little ‘-c.atlse containing the Icctines otlMr. Alfred Since, Siu*gcon to the London Oj)lithal- 
mic llosjyital, has just been iiublished, and we are iiuluced, from the novelty ot tlie siibjc’ct, to 
open its p.iges, aiid*subii»it the same to our rcadeis. We aie glad to find that siicli an able 
practitioiuT as Mi. Since should have t.iKcii up this most important siitiject, .ind as this is the 
tri st WOI k ot the kind wdne h has come undiu oui notice, wc feel aasin ed that we uu! doing a imb- 
Jlc service by (hawing the attention ot oui leadeis toils pages IheijC is no gicatei blessing 
tliaii sight, and it oui ti lends will only follow the adcice contained then’in, they in ly coiUnnic 
their pellet t vision to a ‘ j//n oht ’ 'I’lie woi k is published witli di.igian.s, niinici ous wood- 
ciit.s and draw mgs, at an c\lienul> low lato, and w c cannot i iso li om tin sc* iiitci csting pages, 
without icconiinendliig its aitentivc pciiisal to all our medical and general ic.ideis. 

“ Mr. Sniee being suigu’on to the Central Ta>ndon Oplithahnic Hospital, and in oflkial lii 
nciveral othci motropolit.iii ine»li( al instil utions, liis opinions .irc entitled to corisidci ahle.wciglit. 
Aftei tieating vciy Inniinously on the* physiology of th.it most delicate and indisiieiisalilc of the 
oig.ins of the human seiis.itiou, the he piocceds to st.atc the icsulta of Ins exj)euciice on the 
“ the value ot siiet tacles foi its lestoiution, and tin mischief uiuscd by then .ibusc.” The pam- 
plilct is piofiisely ilhistiuted with cuts ”— Hull Adin:rltscr. i 

** Tins is a treatise on vision, the value of glasses for its restoration, and tiic misclncf c..uised by 
tlicir alnise, lieing tlie substance of lectures dehvcTC’cl at the Central London Oj)h(liihnlc Hos¬ 
pital, by Alfred tunco, Ksij , F.U S , Surgeon to tlic B.ink of Knglaiid. Air. Since husticateU this 
int( resting subject with gieat ability and pcrs]iicuity.”— Plymouth Tln^cs. 

“'I'lic Importance of the vision can scarcely be ovci-ratcd A ]>ojmlar treatise on the eye, 
therefore, ‘divested os fai as i>ossible ot scientific technicalities,’cannot fiul to command atten¬ 
tion ; ami Air. Sinee deserves the gratitude ot all who v.Uuo their Mglit, tor the clear and explicit 
manner in whicJi ho lias entered upon tlie subject. The woik is variously illustrated, and from 
the low pi ice at wldcli it Is published, coupled with the name winch Air. Smec has achieved in the 
scientific woiU^ cannot kill, wc llimk, to become ahand-book for the million .”—lAnuivn Afeicury. 

* “'J his little pamphlet, which Is published by Messi s. Horne, 'i’horntliwaitc, and Wood, the 
o])tlcians of New g.ite-strcet, contains the substance of aconite of lectures dcliveiecl by Mr Since, 
at the Central famdoii Ophthalmic Hospit.d, on vUiou and optical contrivances. 'I'he subject is 
one in which, with very few exceptions, all aicjnorc or Jess interested ; for theie are not many 
indlvidiial.s at tlic presetit day, whoso vision c.in bo said tu be in cveiy respect so pci feet as to 
lender the u-vc of gla.s-es umiccessary. To p rsons suitering fiom defective vision, the above 
WOI k will be found exoec’tUni^y iisetiil, as the author has tu^ated the subject m a manner whic ’ , 
although scientfflc, is yet plum and inlelligiblc to the gcneial rc»idc*r. 'ihe diiec turns given for 
the cliolce ot spect.icles aie exceedingly valuabld! and may hostile means of preserving tlie sight 
of many ]>cr&ons who now, tiom tlie injudicious use of iiia])i)roprIate c>» biMlly-constuuted 
gltftscs, Hie producing gmdually a piematurc blinclncHs.”— Moi nuuj Posty Dei^inbcr 28f/<, 1817. 
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.ACCIDENTS AM) * E^ipJIGENCIES ; 

Q (Rmlir for Hjrir CrfntmriU, 


HKKOUE THE ARKIVAL OF MEOICAE AII>. 


An intorvnl mu«>t noco'?«;auly ln.‘f\\ eH“n llio ooouiTcnco of :ui accident and 

file aiTival of nu'dical aid. E^n* in traction how to act dnrin<^ this period, this 
series of fiiror'tions, witli ilhivti-ntions, h.us been printed; but except under ‘sucli 
eiicuin'^ances, it is very unadvisjihlc for non-professional persons to undertake 
the rcsiionsihihty of modiced jnwtiec. 

ARTtRIAL BLEEDING (>) 

!• Arterial l>lcoding is knoAvn from tlie 

brij^lit scarlet colour of the blood, and 
^***”*^‘^“^ issuinj; in jerks. To stop it, put 
\ your huger in the wound and press upon 

^ *i \ the bleeding aperture, and as long as this 

V\V^U —^ pressure is properly ai)phe(A bleeding 

^Vyr _ cannot occtir (E'ig. 1). Or, tie a liandker- 

aIZl / ^ ^ chief twice round the hinl>, .‘ibove the 

r ‘ l>lace a pi<?cc of Mitk in it, 

--- " ■ ' - - r’ and turn (ill tlie f)refMirc is great th.tt 





ACCIDENTS AND EMERGENCIES. 


the blood cannot flow (Fig. 2). Or, fold a piece of soft rag several times, and 

ns. &. 



put it quickly over the aperture, and secure it in its proper place by a piece of 
broad tape, or a bandage (Fig. 3). 

ng. 3. 



SS- This sheet is used by many public establishments, and ia,ordqyed to be kept 
at th% various police stations, and should bo posted up in a conspicuous place 
in every situation where indivrluals are congregated together. ‘ 

r ■■■■ 

LONDON: 

Published by J. CHURCHILL, Medical Bookseller, 

Pri nces-strec^t, Lciccster-squjta e. 


OPINI<\NS OF THE PRESS. 

“ This Is a slieet of Instructions as to '"the best means of employing\he Interval which must 
necessarily elapse betv^^en the occurrence of an accident and the*Urrival of professional aid. In 
such cases, not unfrcquently a life may be saved by simple remedial measures such as are here 
given in the fewest possible words consistent Vith the clear understanding of the Instruction 
sought ♦y'Oe conveyed. 

“Wemust add, that for its immediate utility, this sheet greatly deserves a place in railway stations 
and steam-boats, in police stations and union-houses, and in all places where large asscmblie.s 
of persons are accustomed to congregate, and where accidents are of propovtlonably probable 
occurrence .”—Illustrated London News, 

“ It does not propose to supplant the medical practifloncr, but only to supply his place where 
his aid cannot bo Immediately obtained, or where the nature of the case Is very urgent and danger¬ 
ous.”— IFarder. 

“This is printed on a largo sheet of paper, and intended as a Guide for the Treatment of 
Accidents before tlie arrival of medical aid, as in most cases an Interval must elapse between the 
occurrence of an accident and the attendance of a medical practitioner. By a careful .uerusal of 
the rules liUd down, non-professional persons may administer relief In emergent cases.”— 
C^ltenAam Journal. 

“ A useful sheet, which will be found to contain some valuable medical hints in coses requiring 
prompt treatment before professional aid can bo procured.”— B>'xstin Mercury. 

“A Guide for the Treatment of Accidents and Emergencies before the anl^l of MccQcal Aid. 
By Alflred Smee, Esq , F.R.S.—London: Churchill.—Mr. Smee deserves the thauks of tlie com¬ 
munity for the publication of his sheet, which contains simple directions for the treatment not 
merely of all the usual accidents and emergencies — Illustrated w'hero necessary with wood- 
cuts—but also hints on several diseases that flesh is heir to. The sheet ought to bo hung up 
In every house; a more useful thing it is difficult to imagine.”— Oloucester Chronicle. 

“ The title of this chart explains itself— it requires only a glance at It to convince us of Its 
usefulness. For parties in the country, where medical aid is not within Immediate call, it >vlll 
prove Invaluable. It is In fact an accident chart, wortliy a place in every family parlour, 
library, or ntrsery. The pubUc arc greatly indebted to Mr. Smee for this useful guide for the 
proper treatment of accidents, etc.”— Bi'idgewater Times. 

“ We have here, in the form of a chart, fitted for suspending on the walla of any building a 
series of simple directions, with explanatory diagrams, for the immediate application of such 
remedial means as mtur be most readily obtained, in cases of accidents and emergencies, such as 
fits of various kinds, choking, bums, scalds, etc. etc. The directions are written by A. Smee, 
Esq., F.U.S., and are lij^ly^o bo eminently useful to the qjibllc at \ax%e."-~Maidstonc Jouma^. 

“ A brief aftd very clear direction is given, illustrated with engravings, of the Immediate 
treatment necessary for all descriptions of aeddent; and fft» useful do we consider this sheet, 
that wo should like to see It mmod, and hung up in every Ifluiso.”— Blackburn Standard. 
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LONGMAN AND (T>,, PATERNOSTim.UOW ; 
HORNE AND CO., NEWGATE STREET, LONDON. 


“ Asftpractlc.Tl and ifitensively useful work, comprlMiip cvcr>^luuK that is yet knouti foi the 
guidance of the operator in the new art, >vc highly commend and recommend the ui»o\c 
productii^i ."—Ltkranj Gazvile. * 

« “The expenn\cnter in Electro-Metallurgy will find in this work full directions for his 
proceeding, and the apparatus to be employed.”— Gentleman** Magazine. 

“ This book is by far the best yet published on the management of metal* by the agency of 
Electricity.”— Polytechnic Journal. 

“ In conclusion, wo can only express our unqualified approbation of its contents, and om 
astonishment at the immensity of facts he has accumulated.” Chemist. 

“A practically scientific tieatisc on the new and l>oautiful application of Eloctro-Metallurg> 
to the mechanical and fine arts; the matter Is condensed and well arranged ; the style is clciv. 
the directions are explicit ”— Sjjectatitr. 

“ Mr. Smee has, in our opinion, earned out this singular process far beyond any idhcr iiidU 
vidual, and that he has in.Tde It applicable to cAsen which, judging from published docuinoiUs, 
we should scarcely imagine tlic oiigiual discoverer could have foreseen. Tlic treatise bclmc us 
is short, but it is full of puictical infoimation.”— Fotbes' Medical He^cw. April, 1841. 

“Mr. Smec’s book Is not a mere compilation from other men’s labours, but it consists piinci- 
pally of the results of his own experiments, by which he has fully developed tlic laws of metallic 
precipitation. To the manufacturer and the artist, it must be Invaluable, from tlie multiplicity 
of information It conveys on the subjects of gilding, plating, making coins and medals, copying 
seals and plaster casts, sculpture, printing and engraving. The botanist may learn from It how 
to make an Imperishable h^tus siccus. Wo may conclude by recommending Mr Simco’.h book to 
all who wish for a compendious resume of tlie science of galvanism in general, as well as an ac¬ 
count of his most Interesting application of It to the arts.”— Medical Gazette, Jan, Ik41. 

“ There Is much that is new and valuable in this work, and the author has laid down laws 
regulating tte reduction of the metals; and has also given instructions toi obtaining such me tals, 
cither in a state of extreme hardness and brittleness, or with the opposite quallflcntlims of duc¬ 
tility and malleability, or of any state between those; ho lias also shewn us (and wc beliei e the 
fact was only previously known, as relates to copper, silver, and gold, and the two latter veiy 
imperfectly,) that any metal may be icduceil from its salts to cither of the above .states, by fol - 
lowing the instructions which ho gives.”— Newton's Jouimal of Arts and Manufactures. Feb. 1841. 

“The volume conti^s tnany practic.il ol)sorv,ations, and will bo read with interest by ail 
engaged in the practice of this very pretty art.”— The Tuivts. ' 
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THE POTATO fLANT, 

ITS USES AND PROPERTIES; 

CONTAINING A FULL*ACCOUNT*JE THE 

APHIS y A S t A T O R, 

THE CAUSE OP '?VlE DISEASE. 



APHIS VASTATOIl. 

FROM ITIE “YEAU-IIOOK OF FACTS, 1847,” MAGNIFIED 100 TIMES. 

LONGMAN AND CO., PATEUNOSTER-ROW. 


OPINIONS OF THE PRESS. 

“ Wo U'jolcc, to SCO the name of Mr Since ii<i‘»ociatc<l with a subject so all-iini^rtant at t?ie 
iiioincnt. Anijilv (juahhed, botli by habits and acquirement.^, foi such an inve<itlRation, 
thi aiitiiD* has gone thoronjflily Into the snliject, and witli patient pcisevcrance liaseiidcavonrcd 
to tj .ue the ini'A'hiet to its source I’lic woik is a vast fund of valuable and important iiitonua- 
tiDii on this subject ”—Mnmxiuj Post. 

“ '1 o us the amount of evl^nce now brought to bear in favour of this Insect notion is perfectly 
couviiicint;; and llic most s^ptical, as to the Potato-Disease being dependent on insect ravages, 
must at lc.ist admit, that, to whatever cau.se they may cliooscto attribute tills scourge, the aphis 
>a.stat<u will proiliice one in all respec s similar.”—/Vtanimceu/tcu/ Times. 

“ A cai ctiil study of the book will repay the reader for his trouble. The matter is evidently 
one ot national linpoi taiico; and the author, by throwing new liglit thereon, has rendered no 
nic.m service to his country.— Noi'vuch Mercury. 

“ The above is a careful analysis of the most Important portions of Mr. Smcc’s valuable work, 
winch will well repay the perusal of evei’y investigator into the causes of wliat may justly be 
considered 08 a national scourge. Tlic work Is also illustrated by several beautiful plates, de¬ 
lineating not only tlie appearances presented by the potato plant in its various stages of disease, 
but also magnitied descriptions of the vastator, to tlie accuracy of whose represcntraoiis we are 
cualiled to speak iw5rsonaUy, having, by the courtesy of Mr. Smee, been eye-wltnossess of the 
de‘)troyer, us attached to the leaves of various plants .”—Momitig Herald. 

” A. Smee, Esq , F U S , surgeon to tho Bank of England, has furnished a work on the potato, 
of tlie most useful description at (ho piesent moment. Tho facts which hd de.scrlbes, prove that 
the divc.isc Is produced by a member of tho aphides family, which, aylgniflcautof its destroying 
pnigurtles, Mr. Since calls ‘ Vastator ’IJthc destroyer).”-- Douglas Jen\)l<9 1846. 

“ We hn\c a strong con\i(tion of too importan§e of this work, tho wide circula&ou of which 
cannot fail to be of tlie most esi^tlal importance to potato-grfjjwers in general.”—Parmers’ 
Jounuxl. 
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ELECTRO-BIOLOGY; 


A FRENCH 'riSAJSrSLATION IN THE PRESS. 


OPINIONS OF THE PRESS. 

“We^iiave reason to believe tl\at Mr. Smee’s researchee in Electro* Biology have 
attracted the notice of some of the most learned savans of the day. He is entitled to 
great credit for the persevering devotion with which he has, almost unaided, pursued 
his scientific experiments. Hia work does him infinite credit. ”—/our/ia/<^ P»ycholo~ 
yical Medicine, ^ 

** Should Mr. Smee’a researches be confirmed by other investigators, ho will obtain 
an imperishable name in the records of Physiological science.”— H^rni^y Post, 

Alfi'ed Smee has conferred a great benefit on true science by the publication 
of this excellent work.”—S'etn. < 

*‘It will no doubt jeceive from the learned and scientific the attention which is due 
to the exposition of ihcts and principles, relative to the important subject of Physi' 
ology.”— Herald, 

“ Having read the work ourselves with pleasure, we can with confidence recommend 
it.”— Globe, *• '•> 

“The nurely Physical part Mr. Smee’s work is admirable.”— Jerrold, 

“ Electro-Biology, the Electrically active state of the animal economy is a study of 
the highest importance.”— 

“This volume is of^eat interest, and will be prized buall scientific men as a val¬ 
uable contribution to science and literature .”—Glasgow JSxaminer, 

“We feel great pleasure in recommending the volume which unfolds Mr. Smee’s 
theory, to the notice of our readers.”—CAc/ien/iam Chronicle, 

“A treatise evidently from the pen of one who well understands his subject.”— 
Plymouth Hrald. 

“ One of the most important contributions to Physiological science of modem times.” 
^Derbyshire Ada rliser. 

“We sh^l watch with much anxiety the result of Mr. Smee’s further labours.”— 
Dublin World. 

“ We cordially commend the work to the notice of the scientific reader.”— Morn. Ch. 

“Medical men are certain to become extensive purchasers, and even the fiietapliy- 
sician may consult it with advantage.’'— Durham Chronicle, 

Also, price 2t. 6d. 
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